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^7] ^11 7l^# 1^^^- ^l^h ^>7l 7flig «_>-g-7fl4: ^ °1 ^1 1 7} X] 2 7]^ 

^ i ^ ^Hl ^ ta V o>i- ^7^}m S.^o\^ 3J# ^-^^-^ *>t}. #^o11 ^ ^ 

S. 3 
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^r ^ ^1 ^ ZL {BIOMATERIAL MEASURING DEVICE AND 

MANUFACTURING METHOD THEREOF} 

S. 7]^°] ^H^l ^ u o v ^# ^^^^ S.^ . 

i 4b^- ^ 4a<>ll ^Al^J ^h^>^ ^ ^-^^^ . 

S. 5^- ^- ^"^ofl a] ^ 5^ c *\^\ M# ^-^^ 

s. 6^- ^-^ofl ^ *w 

^ 8b^- ^ 8aoll ^Al^l U^ol^o ^ ^Jf^ t^ttI^ . 
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<13> i^^- ^l^^ ^^^7] ^ ^ *H^*#^oll ^Ji^ , ^-o] ^ 

^ oil ^ O] U| . 

^-^711^, #^711^-. smM^ ^7> ^^*> ^-oHl^ ZL -g-g-o] 7] tfl 

S]JZ Sitt. ^1 . ^ ^1 vfl°l 5}*^ iA}f>t^ ^ ^1 #J1 

^7fl °l°f ^Itf ^-oHl^l StJ^ *M A] ^-^^7] ?]o}aj y>o] i 

-§-# °1 -§-?]- Si ^-^^ yj-o] o. ^-8-°! t>^ o> ai , ^i^s.7} ^-^^ , >y 

oil ^-§-=1^- ti ^-^^ 3711 Si «_>-§- 3 ^^-iz}i# ^-^-*>^ 

^y}7H^j7, ^l^-^oll UldH ^AlTjol 7j J7 , ° 0 >°1 ^goflol ^_o^>Tf|, ^ A] 

^ ^^-^oll 7l9J?_> ^ ^--2.^ olefl # -2.fi A 3^1#^# ^-^^>^-til °1^W 0 1 
^^i}. 2)^r°l}^ 7 S^rnm #sl-i^l ^oii ^^s> ^_ Alq># 
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<15> nj^-s-^ All 5, 120, 4205:, nl^-s.^ All 5 , 395 , 5045: , nl^-S-^1 All 5 , 437 , 9995: , ^1 

^-s-^l All 5, 997, 8175:^- y>°l-£. °H ^-^1 ^r*] U >°1 -2.^1 °H tfl^ ^p-Sfl 

m ^-i-s^Hl ^11 en ^>#^jz 5U^i. oi ^^-*]#^ a ^a11^°1 Ml-g-ol 

<16> 7l^°l ^H^^l Ail^> « C >A1 o] ^ lofl ^AlSlol oj uq. 71^- (102) oil ^# 

-f-^Ml^Pl W n 2 -^ (104) # 7>-g-t> uj-g-, zl ^Hi y>#Ai^oi -§-ch 01- ^ 

H^ll°] (membrane) (106) # >j ^-*>u} . zt ^till iB^ (108)^^ ^ ^tl^i . 

<17> ol h>A1^ Al-^-ol C+^7l ^71 °1 ^H^^.^ ^il^>afloi= uKE.^. ^H^^l 

Zjopi- ^ Cm ^ ^«P1- 7^1 Ul-g-ol n>ol ^.r^ ^1 ^ 2^ 

°\]M j£# # (roll) « c ^flS 71^(102)^^- -rr^t> Afl =7 r A}-g-^J7, 

ol -12} (punching) ^t^AHI 7^ iA>7> ^^r°1 "I 

^ ^-^^71- ^ol^l^- ^-All^ol oluq-. ^>M"^1 ^H^°11 7fl^n># All 

*m t SU-b *>^17> Sin!-. 

<18> 71 ^°1 ^71^1*1-^ B\o] ^^.^-A All y A ^% J A °1 2aofl ^Al5lo| oiu}. 

2b^- S. 2 oil ^^1=1 y>olii y dl^ ^H^^l ^r^l ^JlS.S'H . °l^fl^l tH *fl 

^ ^7}- iq-^ol oiu}. 1 ol ^1 (202) oil <L>Sf^ ^V-g-ol oj^uij=. 7^7^ 

(204), 71^-^^- (206) , *L^*\^r (S.AlSl7,l o>#) ^ ^ t> ^1S 
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S.M]& -g-^J (208) # m J A t>\7\ tHoU S.<&S-^. 7 r ^ ^4°A^\ (210) 7> ^m]o] 

M^M ^ °J ^1 (202) ^flofl q-g-ol] ^^-^ ^fH oil Alo>(212)o] 

o| Ji^SlJl, ^<$m (214) # ^^-o>cp| ^tH# ^^KE.^#| (208) ofl ^Sl- 

A] o| (212) o] jz^!=l ^7]s]-*>^ y>o]o^^l^# ^-^t>t+. n>xiq-ji^. 7fll! iB^] 
(216) ii^ 1 ^fl^i . 

<19> Ol « 0 >A1 ^Al 7l^°l ^*l^ X| *j-ofl ^ i2} ^>o] A\^o] TZ\^7] 41 3. 

JiS All ^loHo|: ^^-^ r^H^^ ^ol7> ^ Cm -^S.^ r^H^ ^1^1 

<>ll ^ofloj: o^^. # All ^1 opl fl#cH A] Ji# (sheet) wl>a1 

^ All ^> ^ut. wJAl o^^ ^^>^^r ^-r-, 71111 ^H^ol =r\ J1L ^ ^^Hl 

^TO >H1 ^ f> -g-^i ^7> ^jio>u}. ^^HUH ^<U^ ^¥r°A ^ ^ o\7] 

¥\o]\ . -^-?)1 ^ 3H§<H|>H ufl^ ^1 43 t_> ^°17> ^JlTT>Uq-. -g-ofl ^g. 7 \ ^ 

?3 0\] A-\ Ol =-0| ^ 0> -5} J7 , 7-| -5. I?}^ Oil A-| a-«.?T>^- 510] ttj- 

^ ^341 4^1^ T^Jl J17>Ol^ , ^ Ol *ti^ 77}U+^# ^-*_1 O^l^ Hi -§-Ol ^tO] 
^.^r ^-All^ol oiu}. 7^ ^H^-^.^ l^cjpl ^flofl 1 ?i (202) ^ U]iZ^ 

H-el-^^ AH Al-g-*>l^. (glass) M- 43^1^- "11 ol Si (silicon wafer) # A}-g- 

ll 41^ 71^1 Afl=Ul°l Ul^-ol 7i A] AlSll ^^^1 7\^o] 4^t>^i . St> 

o[l|S] r^H^oll y_>-g-7flrii°}# All ^ >7 & T Si^r o[l|»l -g- 

^ofl *>7>7.1 n 2 -^^! 2. All^t -g-TjT^}^- AH ^> ^ oljilJl , n>of 71-7x1 n 2 -^} 1> 

^ o. yl^-ol B fl 7 > 
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<20> Ol ^ f> #3fl°] ^1^## ^ 7)} 7] ^ufl S. M^^- ^fl=yl# 3^5|o> 

<21> Mjig °- 71^ ^Ofl 7fl °i y>#7fl^i- *j 

^ «h§-7fl^ 7>%-*> ^1M ^3 ^1 m ZL 711^«>^# 711^- 

< 22 > ^ *>#^1 , -n-e] 

71^- 7fl=^ 7]-^ #711 ^l-§-^}^^. ^ ^^Ol W=]J1, ^-g- 3 ^1 

<23> ^1-M-°1 7l ^ oil ^3 tfl^wil (^-b ^-^H^U) # 

t XI <H >H °1#^l°l^ol ^°^o\JL , ^-tflW ^ 5UJ^ , 

^ (sequential) ^ oj 7fe?_> ^1 ^ ^ ^1 ^ a ^1^ H J^# ^l^o}^ ^ 

<24> nflTi ^1 (magazine) ^ tfl^ ^^11- 2fl7l^*> ^ ?X°\M H% 

Tll^^^ 711 ^-^^-dl ^ S^. 
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<25> €J1?> a] ° 0 ># sl^sj-tf- ^ 3X^r ^^1^-^ ^^ y rl 

^- iJ-^ofl SJo^. y\ ^-^ A]q>oi ji^sj ^°i «>^-7fl^# *j ^ 

7lU 7l^# 7l]2 7l^°] ^ ^ 5fo[^ °A ^^S- 

<27> H^^l^l^-, 7flig «h§-7fl:±: ^ °1 *fll 7]^^- ^-^7fl7> ^>7l 7fl2 7] £t-ofl ^ 

41^1 7^12 71^ , «_>s.^l no}^ ^ofl^ o| ^ ei-q-^ 

<28> ^1^ ^-^^17> Ol-g-of-b ^ ^71 7fl2 7l?HMi ^71 

711171^-01 ^^H}^- ^^1^- ^O] -f-^SlS.^- ^ ^ oltq-. ^Alo>£- ffl] H ^] O] ^ J7 
^Slo| AT- 7 1 ^1 7}^o\] Jl^Hl^M-, A> 7 1 ^1 7}^o\] ^ JL^m ?JM- ^t_> 

7fl2 7l^-o11^ 711 1 7l^ ol ^tl"^^- tH 7.1 oil -g-^j (focus) ^"A> (de focus) Al?l 

- -T^ol c-l ^ SU^. 

<29> ^1M ^^^l7h Oj-§-^ ^ 4>>7l y>-g-7H^l- ^ ^ 

^711^- A>7l 711 1 7l^^l ^11 1 v\ o\] ^jolc 2711 olA>°l ^ ^ 4 7 ^, 
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41 7 1 4M ^XXX^ Ji^Al?!^- X"X# ^H|t>t}. 4M XU 7] 

^XlX ^7} XU ^X «_>tfl T^o] XI 2 ^Xl 4lX"# ^j4jX"JZ, #7] XU *| °] 
§ *>M"# 43-7] XI 2 *\7]^S-^. X^ A l X^ ^7\\7\ X 

SiX". 41 7 1 XI 1 ^X XX^l #7] XI 2 41 X" X"XX 41 7l^ >y-7] XI 1 7] 

^"Xl ^ 4j X a Xl^Xl 4^X17} ^-^n 2 -^^ #X1 X^XH t ?JM . 

<30> ^^SL ^Xl^-^# ^4]^l4r XX # Xl^:^X4r H 1 ^ Xl 5U X ^1 , XI 1 X^ 

XI XI 1 ^XX f XX alX^ ^T^rX *X 44X14:1- X 41 X^ ^XlX", XI 2 71^X1 XI 2 ^-X 
X<XX Jl^sj y>^- 7l1:i# ^ 4j o\~ ^XlX", XM «}-g-7fl^ ^HfH^ >y-7l XI 1 

7i^-x- -y-71 xi 2 7i-£# ^^-o^ t+xix-, >y-7i 7}\m ^-e-xi^ ^x xn 71^-x- # 

71 XM WJ-g-7fl4: ^X XI 2 7l^# XI 3 7]^X ^41 X X °H X 4a V o^ ^Xl# 

X-^- 41 # iX€- -^^.^ tm. 

<31> ^tl A 3X1#^# ^X^X4r 41 X XI SU X X , XI 1 7] ^X-, ^7] XI 1 7l 

4fX XI l ^XlX 4JH X^-S 41X1 ^Xl 41 X J14JX X ^M-Xl^l- X X X^ ^-XX f X 

X7l XI 1 7l^X ^X^S 41 7 1 f^XXX^S 41 7 1 ^oJX^r XS 

# X 4j *>4- XI 2 7lX:# it3^H=- X# S ^-XJi^. tH}. 
<32> oi cX , X-^f^ s.tX# 41^c>}X ^^X 4JXX1## 41X1*1 4J T g4>X-. S^Xl 

<33> 3£- l^Xl X tl X-X"^ ^X XI X ^1X # 4J ^ X^ ^^olX-. tl^- 

711^:1- XlX^^r X^X^- 71^14 =-^^lX. w. 71^ (302) XI ^# ^-^X7l7l ^ *> ^> 
^ (304) # 7>^-*> lX#, ZL XXI ^^X" XX 10 ! ^-X SU^r ^HXlX (306) # 
^^>*>iX. iX^S-Xl vll^ tL>4r^^ (308)^ ^^fViX. 
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<34> tt^S-ofl ^tfsj 7 flig y}-g-7H^ (308) # 1!^.^ ^ t>7l^ (310, 312) ofl jf Aifiuq-. 

^, ^tPl^ (310, 312) oil n 2 -^ 0 ! 7l-g-=1°l ^H^ll?] (306) # 7^ 

(302) oil 4-^*1-^1 ?J" Jl , ^tPl^ (310, 312) oil t ?JM - °1 ^ t 7] : & 

(302) # ^«1 cj>Jl, 71^- (302) oil ^# ^ °1 4M°fl 

ofl>H ^5i*> Al ojc+ w]H^l r i] (306) oil ^ ^ 71 ^-(302) ofl Jl^M", 

tf| °1 (306) ofl ^ Al-^ A] °>^- Hj-^. 7l^(302)oll J2^H . 
<35> ^t, v 7l^ (310, 312) ^ Jl*> , ^-^1 , ^1 o] it] °] °1 5£ 

A>#1> ^ 7^-g-Aj^. J7^^> ufl (compact disk)°l ^fl ^ o] |f 

Si 7>^LilolH (polycarbonate) 7l^-ol ^-E^- . 71^^ A> 

# ^lofl ^fl^o^ ^ ol 7] uH --oil ^ s.o] 7 ^ -g-x># 7^ ^-Al^> ^ 

, €^ . >f| 5.^ . MlS.^ ^JAS All 9iJA^^. t+^t} 

^ ^^l^ (310. 312)^.^. -fr^l ^Sl^- 31 Si] # A>-g-^^- ^ -f , 

yi^-^ ^ ^ ^ m ^ 5U^. 

<36> ^t]-7l^o11°l 711 ^>#Afl^ (308) ^1 Jf^>^- ^^"71^ (310)51 ^^-oH^Sf Ajol 

t>\U^\ ^Hr7fl4: (314)*}# ^f^>l> ^S. SI Al n} , ^ t^l ^(312) °1 ^ if ollA|^ ^o] 2 
711 °1 ^-g-7fl^ (316a, 316b, 316c, 316d) # A>^> ^ oi^ Aj ^ oj Hl-g-^^^ 

A>^# ^ °m. 47fl °1 «_>-§- 7fl^:# ^^>*> ^-t-, ^-^tfl^^ol 4 

7fl^l *>#?ti^# ^-^m t£ SiJZ, ^tfl^^l! 0 ! ^ 4711 °1 «>-§-7ll^# ^ 
^S. Sl^T- oil § , ^-^^^ (glucose) # ^tt}^- 7^ «_>-§- 7fl^:# 47fl 

^>*> 01^7^ ^-^.^-^ ; ^•?H^;E11§ (cholesterol) , HDL, LDL ~ ^^^t\ J ^^ 7 4°] 

^ ^>^-7ll^# -^^713X1 (312) oil i^ nti}^ ^}l4°l ^Ajsi ,|jo £ Ail 
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^4: (HbAlc) , oflS^-^*] (Hb) « ^^1> 3 ^ ^ SiJl, ^-71-71- 

<37> S. 4a^- ^^o\\ ^lf> ^^"^ ^ °] ^-^^olJi, ^ 4b^- S. 4aofl sg-zy 

^ °1 ^-^^^ol . ^ 4a ^ ^ 4boflA| 302^- 7}*+, 304^- . 306^- -*gSj-*J- 

A] o|ol J7*j^ ffljH^l?], 310£- Z>Z> 7>e1?l^, 402^- ^tM^ (310) ofl 

C U ^1 ^ (402)# #ofl ^# i^-^m ^ Si7l nfl^-ofl 

<38> ^ 5^. S. Bj-^ofl 9]~&} ^*>^ ^ oil A-| 9} ^^7}^S] cr)^ *jEfl# f> ^T^ijl 

S-Ojuq-. ^^*> «>^]- ^ >0 1 . ^tM£!-(310. 312) o] 7fl c5]-cx| ^ ^ 

ofl °J rrfl ^1 ^>5q J=. ^ °. oj cq £.of o^°] 7fl^-o| 7^ cT>U} . ^ 5a^- 

^-§-7^(308)^ ^ (502) ^>ol *ll^>5qo1 oiji, o>°-^ 7>^-^ E| <H 

^^Wt ^^Iflrq-. o| ^ Jf^t> 7fl=# A>-g-*> ^ o_ 7 ^ .2.^ **o] 

3*1 ^ 3^ S^r #^^*> 7fl=# A}-g-t^ ^}ol -^^-l}. ^1 , #^ 

^1^71- ^ 41 ^ ^-r-#, S. 5eif 5f^- o^eQ^7} ^ ^ =§-t-#, S. 5g^- #^-^1 

<39> ^*T-7l^o] 7]^^ «1 ^^JZ, A># ^ 
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ofl ^fl^M n^o\E-^. o]^\ 7\7] «-7f 7]^- # ^zHl ^ S. 6£- 7fl 

0>^^# »JioK7l ^ ofl ^ J=- °1 *fl 7i 7} nflif foo^. ^l^M ol- B\3\ TjrO] 

711 (602) # ^ (604) # ^^71 ^-(310) ofl fj^l Tfl^ftftf . 

7fl #7fl -g-?J(604)^ ^l°n*°l JZ^^l ^H^flo] (306) # 5l^fj^-^E-| ^ A] ?1 7l 

W 71*1 (606) 7> «-*f^Uf. 7ll#7fl(602)^- ^ . -J.?fl^tJ ^ ^ 7f^§- 
m t Siii^-S 711 #711 ^"^1 (604) 711 #711 (602)^1 S^°H ^ ^fl^-b 

<40> ^ 7°. ^J-^ofl ^1 7lsl-^>^ ul-ol i^U-1 ^]^> uvai ^- ^Al^l-jz 

Sit}. ^^1=1 o| UfSf ^>ol ^o^afl (702)o11 *!^-(704)3Zf ^-Stt^ (706) # ^ 

t}#ofl . ^Sl-*> A] of (^AlElT.1 °>^g-)# (dot dispensing) ^^^.^ (spin 

coating) rq-g-ofl 7flig 7fl^ (708) ^HH ^. ^^f^ 5>11^ -g-^_>°l 

nl&l 7f^g-=] ig^^l ^*>7l^(710, 712) ofl ^- ^-fltf. ^-^^(706)^- l^^l (702) ofl 
M ^ofl ^^^1 ^^-(704)3^- ^Vtfl^o] ^ofl ^^-(^xlSlT;! ?>#)# ^ 

^71^^^. ^7j^f7l 4H*> 3J_2.^>H , ZL Ml ^ °fl ^1^7fl7> olu+. op]^ ^ 

<41> ^ £! *l| (702) ^- <ij2*> #Sf^^ . -fra] . €^1^- xfl o] 2] ^^*>°^ ^> 

#m 7>-g-^ ^=-# 31 ttfl ^3 ^#=1^- #^7fiLllol 

JE (polycarbonate) ^-^l #Sf^:^ 7l ^f °1 ifl Si ^7l ^f (printed circuit board : 

PCB) ^-ol ^*^fuf. J^7>] t>^7fl oil ^Sl ^i§-Sl^r PCB# Af-g-^ 
(706) °1 ^^ol 71^ ^Ul# ol-§-e>o^ 7-.}=- 5^ ^ oio^ Ml^ -§-oiefuf. 
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<42> ?4 <g (702) oil M ^ 41 ^ 4^ (704) # ^S]-^> A] ofo] JZ^S]^- Jf^-^r 

o^&) 7\X\ ^ *fl^# Al-g-# ^ oil}. ^S-sflol^H (^S-ofl Au, Ag ~ m'fr 

, Ag/AgCl, ^ ^ISW^I 4^ *f|S^. ^ol^- tfl-^^-^ 

Ai-g-i,> ^ oic+. (702) °i ^oii ^^-(^Aisi^i s>-s-)^- ^mn *1 

^-^rflA]-^-^ Aj-o] °\ «_>-g-oH o^sfl fJ4^ ^71^ 41 Jill- ^°\\ 41 

^41 31.2.^. 4W^ V ^-g-^" ^r^t?! ttfl^-oll ^7}^^^.7\ #£- ^ ^ ^ 
^ PCBoll ^o] J=. yH4i Tflfif A^*> ^ oiu}. 

<43> ^^"71^ (710, 712) 7jj7$> n^^i^ o.^ _ 41 $11 o] <y 41^ 

^ ofl ^ofl ^1 ^ C H 41 T Si7] Ttfl^-ofl -g-?Ji§- 41*1 °H ^11 ^ Si^. 

oRi n °] S^l4+ ^-<L># ^ , 4> >0 141 ^^tfl4J-#^# ^>M-^ ^^-71^ 

4r 7Hrtjh^ i^ o o>*> ^-o>^ ^ «m. 

<44> ^ ^71 SJ-ofl o] 7 i] «_>-g-7fl^ (708) °1 ^tJ-71^ (710) °1 ofl^Sf ^o] 

*>M"^ 4: (714) ^_># ^S. 31 A °> , ^t, v 7l^- (712)^ ^ifoll^if ^o] 2 

ol4>o] 7fl 4: (716a, 716b, 716c, 716d) # -f ^4l> ^ ^ ^] ^ o] yj-g-^fl^^ ^ 

41 7>^# ^ Siut. 47fl^ 7fl^# ^f ^t> ^^tl 47fl 

si «_>-§- 7fl^# ^-nm siji, ^-^tfl^-§€°i 47^ -^^-u- ^ 

SU^t. ^-^-^^ (glucose) # ^-^^ir 7fl^ W_>#7H^# 47fl ^-^> 
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t£ 31 Jl , ^r^f-S.^ , #3l^^fl# (cholesterol) . HDL, LDL ~ ^^Vi\^l^^o] 
# 7flig w>#^fl^# ^^1^(312)011 «-^>o>ol o>u}^l XI ^ft*" ^S. Si 

^. ^^^.^ tj-^i ^^=i^o> o>-^ ^-^tfl-y-^^, on # ^ 

4: (HbAlc) . cflS.^-^*] (Hb) « ^ ^ # ^ -f , ZL #-g-^# ^ 4-^1-^1 

<45> ^ 2ofl S.A1 ^ 7l^o] ^7lS^*>^ Ufol o^^]A| ^ ofl ^ ^-^tfl^-#^2} ^S}^ ^1 

*\%o] AJ^j ^O^i- tflAl Jf«.°. S.^11^ ^-^_>ol ol^. H_>-g-7llriiOl 3L. O] *f 
^■ofl^ ^S]^> A] qf cq ^^ol X^o] ^ ^ ^ 3^0] ^ 

>H ^-§-^^^># ^ ^ oMl ^11 ^ v ?> ^t#<H| Aj^ ^^ol 7>^-f> 71 

?H1 ^*Hr 3J°1 ^ ^^1 ^^om. 
<46> *|AH ^-^ofl oio|>|^ 7 . 5mm >S5mm^l 7] # U>ol _2.-*Q>q °] 3^1^ 2007111- *fl 

^>^>7l eH Al ^- tfle* A4 -§-7,1 371 (210mm >297mm)^l tf^ofl fj Aj of: ^J-i. ^ 

oil ylsfl, ^Hl# Aj-g-^-^ ^-t- A4 371 °1 l«>ol 5^7,1 o>^- 100mm XlOOmm^l ^ 
^Hl ^ 41 ^tt. ttJ-^MH ^1^- A)l^>o11 A}-g-5^ ri^fiH^tl, # 

^V^t^^oI ^oj-^jn^ ^>Ul 7>^ol T^^JZ, ^# t Si*}, 

-g-ofl ^^7> -g-OllLl- «L 0>q s Tj^. Al 7^ o\ f)\J=- Tjl ^1 Ol ^>7l nfl^-oll A] of 

^1 JL^i f 2j ^ oir^ ^Td> (dot dispensing) ol oVM 

3^ (spin coating) # A>-g-*> ^ SU^ Al A S A>Aj # ^Qj ^ 9i^t- 
<47> ^ 8a^- ^- °1 Till AJ A | oil ^1*1 ^71^*1^ y>ol o^AjjAl ^ °1 ^^^l Jl, 

8b^- 8aoH ^Al^l y>ol o^vgjAl ^ c U^r^\ ^^^°l^t. 8^- ti\^\°] ^}^-7]\di 
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<48> 7] oil M J 4^^ €^H1#£- ^# ^"^^7> -g-oj^l °1 ^\JL ^ 

^1*> ^ t>\7] 4S*> 5J°^ tl^^el^- oj-qi}. 

^1^^.^ ^^1 ^tH^- ^#^^r ^-^^T-^^^l ^l^M ^}o}Xli}. 

<4Q> ^#*> U\3} 7j--g- Mj-^ofl °1 TT>13 ^Hfll ^--^ ^7-1 Oil 7.H =.Ul§ 3l 

JL 7^\^mn -g-Ol^^-S ^ *3 1^^^- 5J01 7>^K+. <^M^'l 

^ Si^. «>-g-^-^^ HV-g-O^ ^.aioii *m ^e}^-, ^-e] 

7]^ 7fl=^ 7^#7ll ^-g-m T SUiia^ 5l#^ol ^M^^l, ^-g- ^^71" ^ 

^1 ^-^P-^ -§-°l^Ml n^t\^ ^ SOM. o\^s] 71^ oil ^>M-^ ^tfl 

y 6^^# ^^H=- «_>-§- 7fl4:# oi&] 7fl ^ t> ohTi U , 7fl°l e+^- 

^flsl-lJ" Si^- 1 ^ , tt^I"^ (sequential) ^-^g o] u}]>|*1 (magazine) 

#^ Sl^t. ^^°fl ^-g-Sl^r ^-r- ^^1 oil '^n^}^ ^ 
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=r 3X<>\M ^3<H| €Ji*> °<J# #^ ^ Si*}. 
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i^^-m i] 

xi^ ^y] xu 7i ^# ^-th^i-, 

-^71 7fl^ 711^ ^^1 XI 1 71 ^# XI 2 7\*±°\ ^ ^l^Hl ^ fm^r ^1 

i- stm^- 5J# ^3.2.^. ^nm^ xi^«>^ . 

[^n 2 -^ 2] 

xi i % >o ii . 

-y-7] 7fl^ «]--§- 7fl^ ^°l XU 71^ ^^7\\7\ -y-7] Xl 2 7] ^ofl ^ ^ ^- ^ 

[^n 2 -^ 3] 

Xl 1 % Vo 11 . 

A>7l ^-^Alof^o «.Ajo^ A> 7 ] ^^^t1l ol-g-SlT^, 

4>7l XI 2 7]#<tHM 4>7l Xll7l^ol ^l^r *]o) J^S^s. s\o] oi^- 

^# ^3J_°^. ol--b ^XI^U ^ ^1^ Xl^^. 
l^^} 4] 

XI 3 ^o\] &o\M , 

A>7l igH^flolofl Jl^^M A>7l XI 1 X^ofl J7^7U-+, ^>7l XI 1 
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[^n 2 -^ 5] 

Xl 3 ^-ofl SM^H . 

#7l XI 2 7}5£°\}M ^7] XU 7]^ol *j ^- ^^lofl (focus) S^- % 

(de focus) Al *g 4j ^7fl# ^ if^}^ 51 # ^-^^.^ 

[^n 2 -^ 6] 

XI 1 ^o\] &o\M , 

4 V X XI 2 7\*\^ , ^ , «1^X1 31 ol ^ ^-o\\A o 

XI 1 %>oH oio^ . 

A>7l ^-^Alof^. ^ 7l ^*>^ «Ajo^ J£ 7 ] ^S^cfl ol-g-s]^, 

^X «h§-7ll4:# ^ M ^-7^1 

4J"X Xll 7l^-°l XI 1 ^ofl ^o]^_ 2 7fl ol-A>o^ ^^-^ ^HS^. 

n 2 -^! ^# ^r^SL^. ^^^7,}S] Xl^d^ 

8] 

XI 7 %>oil o£o]a\ . 
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4>7l X) 1 7}^o\]A\ A>7l X) 1 ^S] ^tfl ^91 XI 2 13 ofl ^^>JZ, #7] 

XI 1 ^X f ^jol^ -#7] XI 2 ^X X^X^ X7lX^-S ^^^1^1^- ^+ 

9] 

XI 1 %>o11 oi^X . 

X^^X A> 7 ] ^.AlAlofofl ^oJ^i=- #7] # XlX^r X1#X1# X^^X X 
XXS.^- X"X AT- 7 1 ^-^^X- 0 ] ^XXl ^X]^H=- ^Xl# X S^}^ 

3l# ^2-^. X"^r ^Xl^ ^X"XX Xl^^. 
[^^-%> 10] 

^ Xl ^ X^ "XX # Xl^o^ « 0 >^ oil ol X -X , 

xi 1 ?]%°\] xi 1 -g-xx'xx ^x-g-xi^i- ^x-^- ^Mm, 

XI 2 71^X1 XI 2 ^-X^IXX JL^% ^X «h§-7fl^l- % X X^ ^TflSJ-. 
Xl^ y>-g-7H4; ^HH^. -#71 XI 1 7l^X- ^>7l XI 2 7l^# ^^Kr 
4>7l X^g ^>-g-7fl^ ^XXX XI 1 71^^ 4>7l 7flig *>#Xl^ ^X X XI 2 7] ^# 
XI 3 71 -XX JiX ^XXl X tJ-cT^ ^Ml# 

^f^i: X# ^^.S. X"^r ^ X X"XX Xl^^- 

[^^-%> 11] 

XI 1 71^-31-. 
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J c\y] xu xu ^ oil *\ -a^ma.^. ^o]} ^ «>-g-7H^# 

4^1 XU ?1^ 0 1 ^XjS]^^. #7} ^-^H Al^o.^. >y-7l ^^)l^.^ol ^oJS]^- 
# ^ ^ Xl2 

S% V ^^- ^# ^_2.^. ^ ^1M ^-^^1. 

12] 

XI 11 %>o11 olol^ , 

A> 7] ^AjQj=°. fA]o £ A>7] ^Xl§^# ^^lo^ril ol-g-S]!^, 

[^^-%> 13] 

XI 12 ^6f| olo^ . 

A>71 «-^Alof^. WjH^olofl Jl^^M #7] XI 1 7] ?&o\\ Jl^Sl^M- #71 XI 1 7] 

?H1 ^ jz^^i^- 5J# ^iis f>\^ ^1#! ^ . 
[^^■^ 14] 

XI 12 ^6(1 oicH^ . 

#X XI 2 7l^oH^ -y-71 XI 1 7l^ol ^sq^ ^*H1 ^sqn}. ^# -§-^ 
(focus) ^<L> (defocus) Al7l^- S 7 ^^ 3# ^^.^ ^Xl#H 
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15] 

Xl 11 ^o\\ oio^H . 

[^n 2 -^ 16] 

XI 11 %>°11 SJo^ , 

^7} *}^7\{£:±r #7l XI 1 7]^ ^>7l XI 1 ^1 ^ ^ ^^S. 27fl oj a> o] ^ 

%7\ -g-^A]o>^- ^7ls}^>^ -g-^^ #7l ^Xl§^# ^-^o^Eil oj-g-sqil}. 
^7] Xll^^l Ji^S]^- 5J# ^-^^.^ ol-^- ^XlM ^^^1. 

17] 

XI 16 %>o11 ojo^ , 

#7] XI 1 7l^-o(l>H #7] XI 1 ^ >M ^ XI 2 *!ofl tg^Sju}. >y-7l XI 1 ^ 
18] 

XI 17 %>o11 oiol^ . 

#7l XI 1 ^^-14 4>7] XI 2 ^ °1 <H ^- Al-ojo] -^ 7]^ ?! ^-g- 4> 7 1 711 1 71^- 

°fl ^^si^ 3 Ul^Hl ^^Xl7> ^^-^- T 3# #5fl °l^°lX^r ^# ^^Ji^ 
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^n 2 -^ 19] 

XI 11 <U°UH . 
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is. i] 
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[V 5g] 
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[.V. 8a] 
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